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UBND QUAN CAU GIAY KY THI THU TUYEN SINH LGP 10 THPT CHUYEN
TRUGNG THCS CAU GIAY NAM HOC 2022 - 2023
— - M6n: TOAN
DE CHINH THUC Ngay thi: ../2/2023

Thai gian lam bai: 150 phut

Cau l. (2,0 diém)
1) Giai phudng trinh 1+ 3/x = 4x+2+ x..
2) Cho céc s6 thuc a,b,c thda man diéu kién: a(a2 +b+c) = b(b2 +c+ a) = c(c2 +a+b) =1.Chung

minh: Trong 3 s8 a,b,c cd it nhat 2 s6 bang nhau.

Cau Il. (2,5 diém)

1) Gid s a,b 13 cdc sé nguyén dudng dé a+2b,b+2a déu la s6 chinh phuong. Chiing minh

7a” +8ab +9b” chia hétcho 9.

2) Tim t4t cd cdc s tu nhién n dé 5" —1 cd thé viét thanh dang tich clla mét s6 chan cdc sé nguyén
lién tiép.

Cau lll. (2,0 didm)

1) Cho P(x) |a da thdc véi hé s6 nguyén thda man P(2021)-P(2022) =2023. Hoi da thuc P(x) co
nghiém nguyén hay khong?

2) V@i a,b va c la céc s6 thuc khéng 4m thda man diéu kién 0 < a,b,c <1.Tim gid tri I6n nhat cla

biéu thic P = atb+c +13/abc.
abc+1

Cau IV. (3,0 diém) Cho tam gidc ABC nhon khéng can (AB < AC) céc dudng cao AD,BE,CF cat
nhau tai H. Ly cdc diém P,Q trén BE,CF sao cho EFPQ Ia hinh binh binh hanh cé giao 2 dudng
chéo la H. Budng tron ngoai tiép tam gidc DPQ cat lai BE,CF 1an lugt tai K,L(K #P,L# Q) dudtng
thdng AD cat EF tai |, goi M la trung diém cha AC.

Fi

a. Chdng minh: B! =— va 4 diém D,M,E,F nam trén mdt dusng tron.
HD FD

b. Goi G la giao diém cta PQ vdi AD,N la giao diém cha DM véi HC . Chiing minh: KL || BC va céc
tam gidc PDG,LDN. déng dang.
c. Ching minh: M,K,L th3ng hang.

Cau V. (1,0 diém) Trong 100 sé 1é dau tién 1,3,5,7,9....,199 hay tim sé tu nhién k. bé nhit sao cho
khi chon k s6 tly y trong s6 100 sé trén bao gid cling c6 2 s6 ma mét trong 2 sé d6 la bdi cha s con
lai.
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HUGNG DAN GIAI BE
Cau l. (2,0 diém)
1) Gidi phuang trinh 1+3\/_ = 4x+m.
2) Cho céc s6 thuc a,b,c thda man diéu kién: a(a2 +b+c) = b(b2 +c+a) = c(c2 +a+b) =1.Chung
minh: Trong 3 sé a,b,c cd it nhat 2 s6 bang nhau.
Li gidi
1) BKXD: x >0, phuong trinh tueng dudng vdi (1—4x)+3\/——\/m =0

Hay (l—4x)(1 —ﬁ} =0

TH1: 4><—1=o:>x=l (TMBK)

TH2: 1- & 3Ux 2+ x =2 < 3x? +2x =1 -5x
3J;+V2+x

7-3\5

8

x <

ol

16x*> -28x+1=0

Két hgp véi DKXD: tdp nghiém phuong trinh 13 S = {

17- 3«/_}

4’ 2

2) V@i céc s6 thuc a,b va c la cdc sé thuc théa man diéu kién:

a(32 +b+c) = b(b2 +c+a) = c(c2 +a+b) =1. Chdng minh: Trong 3 s8 a,b,c cé it nhat 2 s& bing
nhau.

Gid st trong 3 s6 a,b,c khdng c6 2 s6 nao bang nhau. TU gia thiét ta suy ra
a(az+b+c)—b(b2+c+a):0:>(a—b)(a2+ab+b2+c):0 ma a=b nén a’+ab+b’+c=0 (1)
Tuong tu ta cling cé: b* +bc+c* +a= 0(2)

L3y (1)-(2) ta dugc: a> —c* +ab—bc+c—-a=0

:>(a—c)(a+b+c—1)=0:>a+b+c=1

Thay a+b=1-c vao c(c2+a+b)=1 ta cé:
c(c2+1—c):1:>c3—c2+c—1:0:>(c—1)(c2+1):0:>c:1 nén a+b=0=a=-b thay trd lai ta
c6: a(a’—a+1)=b(b’~b+1)=1=a=b=1.

Viy diéu gid s ban dau sai suy ra trong 3 s8 a,b,c ¢6 it nhat 2 sé bang nhau.

Cau Il. (2,5 diém)

1) Gid s a,b 1a cdc s6 nguyén ducng dé a+ 2b,b +2a déu la s6 chinh phuong. Chiing minh

7a”> +8ab+9b” chia hétcho 9.

2) Tim t4t cd cdc s tu nhién n dé 5" —1 cd thé viét thanh dang tich clia mét s6 chan cdc sé nguyén
lién tiép.
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1) Dt a+2b=m’,2a+b=n” suyra 3(a+b):m2 +n® suyram’+n®:3.

Vi mét sé chinh phuang khi chia cho 3 chi cé thé du 0 hodc 1. Suy ra m,n déu phai chia hét cho 3
Suy ra 3(a+b):m2 +n’:9 suyra a+b:3 taclingcd: a—b=n*-m?:3.

Péyring: m* =a+2b=a+b+b:3=>b:3,tuong tu a:3 vay: 7a* +8ab+9b’: 9.

2) V8i n nguyén duong thi 5" -1 > 0 va khéng chia hét cho 5 nén 5" —1 khdng thé viét thanh tich
cla nhiéu hon 5 s6 nguyén lién ti€p (vi tich cda nhiéu han 5 s6 nguyén lién tiép ludn chia hét cho 5)
TH1:5"-1= m(m+l) véi meZ hay 5" =m(m+1)+1. Ta ¢4 V& tréi chia hét cho 5, con vé phai
khéng chia hét cho 5 vdi m e {5k;5k +1;5k + 2;5k + 3;5k +4},(k eZk> 1)

TH2:5"-1 :m(m+1)(m+2)(m+3) hay

5 :m(m+1)(m+2)(m+3)+1:>5n :(m2 +3m)(m2 +3m+2)+1

2 ~
=(m2+3m+1) do d6 n ch3n va m?+3m+1 13 Iy thifa cda 5 hay m2+3m+1=5",k=%.Ttrdét|’nh

—3+,[5(1+45)
dudc: m= suy ra 5(1+4.5k’1) phai |3 s8 chinh phudng.

2
Néu k >1 thi 5(1+4.5"‘1) chia hét cho 5 nhung khéng chia hét cho 25 nén khéng thé la s6 chinh

phuang.

Néu k=1thim=1n=2 khiddtacé: 52 -1=1.2.3.4

Két ludn: n=2.

Cau lll. (2,0 diém)

1) Cho P(x) la da thic véi hé s6 nguyén thda man P(2021)-P(2022) =2023. Hdi da thuc P(x) c6
nghiém nguyén hay khong?

2) Vé8i a,b va c la cdc s6 thuc khéng 4m thda man diéu kién 0 < a,b,c <1.Tim gid tri I6n nhat cla

biéu thidc P = ath+c +3/abc.
abc+1

1) Giad su P(x) c6 nghiém nguyén x=a suy ra P(x) = (x—a)-Q(x) V@i Q(x) la da thic cé hé s6
nguyén

Ta cé P(2021)=(2021-«a)-Q(2021),P(2022)=(2022 - «)-Q(2022) dan dén
P(2021)-P(2022)=(2021-«)(2022-a)-Q(2021)-Q(2022)

Vi (2021—a)(2022—a) la tich cGia 2 s6 nguyén lién tiép nén (2021—a)(2022—a)32 dan dén
P(2021)-P(2022) = (2021—a)(2022—a)-Q(2021)-Q(2022) :2

Theo gid thiét: P(2021).P(2022) =2023:2. VAay diéu gid s sai, suy ra P(x) khéng cé nghiém

nguyén.
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2) Tu gid thiét ta cé: (a—l)(b—l)zO:>a+b£ab+1:>a+b—abs1,mét khdac
(ab—l)(c—1)20:>ab+c£abc+1 cdng 2 b4t ddng thiic cung chiéu ta cé: a+b+c<abc+2.

abc+2

b 1+\/3 abc. D3t t=3abc = 0<t <1, ta chiing minh:
abc +

Tu détacsd: P<

t3+2 5
t3:1 +t£§<:>(1—t)(2t3—t2—t+1)20

Chdyrang: 1-t>0 va 2t3—tz—t+1:t3+(t—l)2(t+1)20 nén (1—t)(2t3—t2—t+1)20 dpcm.

D4u dang thic xay ra khiva chikhi t=1 hay a=b=c=1.Vay GTLN cha P bangltaia=b=c=1
Cau IV. (3,0 diém) Cho tam gidc ABC nhon khéng can (AB < AC) céc dudng cao AD,BE,CF cat
nhau tai H. Lay cdc diém P,Q trén BE,CF sao cho EFPQ Ia hinh binh binh hanh cé giao 2 dudng
chéo la H. Budng tron ngoai tiép tam gidc DPQ cat lai BE,CF lan lugt tai K,L(K #P,L# Q) dusng
thdng AD cat EF tai |, goi M la trung diém cha AC.

Fi

a. Chdng minh: H =— va 4 diém D,M,E,F nam trén mdt dudng tron.
HD FD

b. Goi G la giao diém cta PQ vdi AD,N la giao diém cha DM vdéi HC . Chiing minh: KL || BC va céc
tam gidc PDG,LDN. déng dang.

c. Ching minh: M,K,L th3ng hang.

L&i giai

B D c
a) Ching minh: BFEC ndi tiép dé suy ra AFE = A/C\B tugng tu AFDC ndi tiép nén BFD = ACB tir d6
suy ra DFC = EFC nén FC I3 tia phan gidc clua E/FB Theo tinh chat phan gidc ta cé: % :%.

TU chidng minh & trén ta cé:
DFE = 2CFE = 2EBC :2(900—@):1800—2@ ~180°—~ AMD

suy ra DFE +EMD = 180° hay DMEF néi tiép.
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C

b) Vi PQKL 13 tf gidc ndi ti€p nén KLQ = KPQ , mit khdc EFPQ 13 hinh binh hanh nén QPE = PEF (2
gdc so le trong),

T gidc BFEC nbi ti€p nén PEF = BEF = BCF.
Tl d4 ta cé: la_?) _BCF suy ra KL//BC.

—  —

Ta ¢6 PDH = PDL +LDH = PKL +LDH m3 KL//BC v MA =MD =MC nén
PKL =KBC = DAC = MDA d3n dén

—  —

PDH=MDA +LDH =LDM
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c) Ta c6: EFDM ndi tiép nén DFE = lﬁA\C ngoai ra ta cling co: FDA = FCA nén ADFle>ACMN (9.9)
DF  FI h DF CM

ddn dén —=—— hay — = ——
CM MN FI.' MN
Thay CM =DM, %zﬂ ta co: @:% hay DH _ HI
Fl Hi HI  MN DM MN’
Ta c6: HI=HG thay vao ta dudc: DH _HG hay bH _DM suy ra GN//HM.
DM MN HG MN
DH DG _PD — T T

—— =—suy ra APDH«»ALDM (c.g.c) suy ra DLM =DPH =DPK =DLK hay L,K,M thang
DM DN LD

hang.

Cau V. (1,0 diém) Trong 100 sé 1é dau tién 1,3,5,7,9....,199 hay tim sé tu nhién k. bé nhat sao cho
khi chon k s6 tly y trong s6 100 s trén bao gid cling c6 2 s6 ma mét trong 2 sé d6 la bdi cha s con
lai.

Lai giai

Biéu dién cdc s6 da cho thanh dang: m.3" vdi m,n la cdc s6 tu nhién n >0, m khdng chia hét cho 3
val<m<199

Ta th8y trong 100 s6 |é trén cé didng 33 s6 chia hét cho 3 nén m chinhén 1 trong 67 gid tri khac
nhau.

Theo nguyén ly Dirichlet néu ta chon ra 68 sé trong 100 sé 1é trén thi chdc chan cd it nhat 2 s6 nhan
cung 1 gid tri m 1a m-3°,m-39 suy ra s6 I8n sé chia hét cho sé bé.

B4y gid ta chiing minh: k =68 |a nho nhat. That vy ta chi cdn chon 67 s6 1& tir 67 dén 199 . Néu nhu
c6 2 s6 a,b ma a chia hétcho b thi a>3b vi a,b déula sd é. Nén 201 =3.67 <3b<a<199 diéu
nay vo ly. VAy k =68 |a gid tri bé nhat.
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